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Background
Aortic root occupies a central position in the fibrous
skeleton with important relations to surrounding struc-
tures; therefore it is a challenge for surgeons enlarging
the small annulus. We propose a low fidelity simulator
to enhance the comprehension of the aortic root and
the enlargement procedures.
Methods
We used self-constructed models to simulate the aortic
root. The related structures were constructed. Aortomi-
tral angle of 120 degrees was created in the models. We
performed three enlargement procedures 1. Manougian
2. Nicks 3. Nunez. Manougian and Nunez incisions
were made through the commissure between the left
and the Non coronary cusps (NCC) where Manougian
extended through the anterior leaflet of the Mitral Valve
(AML) while Nunez stopped proximal to the anterior
annulus of the mitral valve. Nick’s incision was carried
out through the middle of the NCC and also extending
through the AML. Enlargements were carried out with a
Dacron patch.
Results
Self construction of the Aortic Root and its related
structures results in improving of 3D understanding of
their relationship. The creation of the aortomitral angle
leads to understanding the importance of maintenance
of this angle after enlargement. Manougian and Nicks
procedures resulted in the opening of the left Atrium
(LA) and subsequent repair of the LA roof in addition
to closure of the Aortic Annulus. While Nunez was sim-
pler to patch as it did not require additional repairs.
Conclusion
Low fidelity simulator is an excellent tool in broadening
the knowledge of the familiarizing and performing dif-
ferent types of aortic root enlargement.
Published: 11 September 2013
doi:10.1186/1749-8090-8-S1-P5
Cite this article as: Hossien et al.: Low fidelity simulation of small aortic
annulus; understanding the relationship between anatomical structures
and enlargement procedures. Journal of Cardiothoracic Surgery 2013
8(Suppl 1):P5.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit* Correspondence: drhosabd@yahoo.com
Cardiothoracic Surgery Department, Morriston Hospital, Swansea, UK
Hossien et al. Journal of Cardiothoracic Surgery 2013, 8(Suppl 1):P5
http://www.cardiothoracicsurgery.org/content/8/S1/P5
© 2013 Hossien et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
